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Abstract of JP2001 352058 

PROBLEM TO BE SOLVED: To realize a salicide process 
whereby the thermal resistances of CoSi2 films are 
improved. 

SOLUTION: CoSi films 10 are formed in a self-aligned 
way, on source/drain diffusion layers 6 and on a gate 
electrode 5. Next, after implanting carbon ions or xenon 
ions into the CoSi films 10, the CoSi films 10 are 
transformed by heat treatment into CoSi2 films 1 1 , having 
resistances lower than those of the CoSi films 10. 
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W^liCMO S F E T<DV-*/ F U -f >J£tfca*J <fci>'i: 
ffi##'J->'j3>#>iE>ft£y- f-«@£H5liS;TSX?I 

tc3/s;n-*y^>;tM Figfceag^ffjtaaa-r-sx 

BiJten^vi/ sis FIIIfHcgSWiWOTt^jg 
Alfcg, &®ffitc <fc<3 MIES' ■OP h^-^ll"* -f KM 10 
£=m/H- ^-f^'JlM FJ©tt3:2.£X*I<t£Wr-i>t 
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Af SXig <L £ WT & C <!: Zftm 1 1 

[«*«4] mias^i-^ ->i;im F^4"tc. mta 

•^yif-Y FJ8*«cinriS^£^*>£A?£K:j:9»A 

tfi*^6 ] B«ia+-b^>, Buiaf'^h^fc.tOMiufe 

TJl/=f>©?gS©t-^« 1 x 1 O'Vcm' «X\ W 
IET>?-*>. mita-f ^^^Ate^i^tafe^Wf-^ 
ttlxlO'Vcm' J^C*£C££!8®£-r&»# 
J»5 (ClEK©^^*^H©SijS^ra= 

BtTSEV-X/FU-Y >t£fWl*s J: OtMlEy- h SfficoX so 



FM=&sa^WK^fi£-r*x 

mTtc, B51EV-X/ F U-f >a£tStS4>tc^ >i>>5 A&tc 
*^i"JlM FIS(c^^.?,Xgt^WrSC<b*1#84t 

•r & mm^mommam 

y^A$fc«HlJgE^'J^A(DF-Xfi*l X 1 0 14 /c 

[M«qi 9 ] Biriay- hm®«. ±ffi^di ^ 

6ft^V- hSfBtifcti^ $^V-|-lfir*4Ci4 

am. 

mum i o ] m*ss-> tn s*&<Dgmf^ 

fIRtltrtfC p 5^ -f ^)im<DMO S F E T©V -X/ F U -f 

^ifi-rsxgi, 

B?IE V -Vh'U-f >i£tfcJt*s<fc i>'BMlEy- h ^S©± 

tca/w h * y j/ >; i>- fm* @ as^wccffM-r sx 

Si. 

IE* 'J 5/ 1/ 3 -S^ttAWlAitXcttX. J: 

mOMfc «t 0 h5IE 3 y h * y *^ y ^ A FS* 3 /< Jl- b 

c<D3y^•J^^*y^';•9•-< , Fffi?:3/<juh 
FMfc^-SXfiooBlrK:. fria7c^*s«A3ti-5frlBy 
- hmfiBOaolE^'J v;3>7^e.ft.5H«IEU*SaMii i S: 

#§kmt s fc(*sfcBs< sis <!: * w-r S C t 

[1**81 i ] mt&i&ik%mzft£i,m{t£tcam£ih 
itrzxmit. -r*>£A&«:<fc f ). ^';3>tc*fu-c 

imim i 2 ] BufE-> 3 LxmMmicPWsTx: 

[lfl*JSl 3] Hffta^lSSMli?:l*a®lt*/c«^a 
{t-r-SXfili. ^*>aAffitCj:t). ixij;3>(c*tLT 

f— '>•> h iftSTca^itrtey- hm«B4i«caA-r*x 
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[000 1 ] 
[0002] 

VrWA F (SALICIDE: Self Aligned Silicide) 

«FCey-rfi#o. i 5MmiUTcoiM:mci5i>r{^ ^ 

;*;U r^-Yi'yU'^ F (CoS i, ) #j£<ffll>6ft£ 
[0003] — oictkJgSx^ 2 0 // Q • c 20 

<D^£>^'j-t^ Fcc&i>T^ftTi>£5S&-c\ y-F 
(D$ffl«i{t i <t 4> cc Jttstaa* ±j?-r zm&<D ct-c&z. 
co^^tc, 3;^h>>>;t-{ FttlMfflfbLTiKfv* 

^4ffll^cMO S F E TCDmMJj&Z^TXfflSimmv 
&>Z> 0 $-T, i9 (a) K^TJ^lc, nSOV'J3> 30 
SS6 UCSTI (Shallow Trench Isolation) <Dtc#> 

omttMtmm ( ^ y ^ 6 2. pkd^ 

[000 5]^tc^9 (b ) lC^rr<fcMC k F8Mb 
M6 4£JI50cLfcgL ^o±&cr>F~:/otf yvy a 

>i^igi k cti*'*2-~>#LxY- bmme 5 

ZJ&f&TZ. WcRS (b) Ki7jrr<J:MC k m(«tt^ 
(D^^>i$AiRTA (Rapid Thermal Annealing) ^ 

co^Stc^or, nM<£i£i>v-x/FU^>teffcJi 
(x**^>Va>i£fifcJi) 6 6Wt^ a 40 
[OOO6KX&C09 (c ) 5C7irrj:Mc, ^ffiCC>"j 

or <d^> y n >Mti6 7 *jBjsfcT*. 
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tf^o C<D<h#. V-X/KU^>ffili®6 8<D^fiSB$ 

-hm@6 s<Dmuzmm£Lx&m~cz ztmsxr 
[0 009] wcftftw&zm^x v k u -/ >* 

**Kft® k * S#;U***y--Y KMMW>^y 3>»<bJ[l£ 
09 (d) IOjVTJ:Mc> ^HCC^^^Uh 

m (Co© 6 Q^mm-r^o 
[ooio]^ccia9 (e) tc7n*r<tocc, #);u*^> 

:/T ^-;UC J: £500 ^*SS©&*2«S:fT 5 C ±T\ 
v-x/FU-f >J£»Ji6 8*j<£t>*y- Fft©6 5<om 

yy-J F (Co S i ) I7 0 4MT^ C<D<h$, ^ 

^8t8M*js ( s i o, m) 6 2 *j<fcc^> y ^>^t^ 

6 7 ±<DC o!69 teJSfctWtC o RCDtfl£"Cg|o/t 

[0011] &f£tc, 09 (f) $tnrTJ:5K\ 5f^<b 

OColi6 9^0Wl mtf^^T^-^CCj: 
-2>8 0 0°C|ie[CD^S^if^C<5:-C. 3/<Jl/ 
'Jf-fF(CoSi) S7 0£*ft<fcO&<Effita<D:3^ 

F(CoSi, )R7 lCC^bi*# 
6„ CoS i, i7 1(t ^StCjr-oTCoS i^7 
0#S i iaeccSrCT^Cir^fiS^tr, CoSig 

F U -/ >fitJia 6 8 J: h mffi 6 5 <D±CC C o S 

i 2 M7 l^aE^^^c^snr^^if y^^ k* 
jtOMO s f e T^f#e>n^<, 

[0 0 12] isfrLU&h* C<Dm<Dzu*)lVD-W<( 
a^JtOfcoti, J:0^^V-X/FU^>1£K/16 8 
8WiC^*r€>CoS i, K7 1©^i¥«, V-X/F 

w^^cD^y-^^^o^t^^tcse^^Mii^b 
[ooi3] cosi, i7 KDmmitzm&zt. m 

9(f) c^XISmco^SCCJ: 0, CoSi, K710 
_L<DCoS i,Ji7 l«»fj»L, ^U<IBj^«lS^^: 

[0 0 14] cct, »^cco^rffi*(cgi^So c 

oSi 2 RBa«^ttS©ttSar*4*J, C<Dt&£m& 

-X/ F u -f >fe£tftll*J<tD f y- FSSCCjPt LX±Mfr 
b*%m*?Z>±W<tto^X. -1MOSFE 

Titciiu/cBP s Gm^<Dmmt&mm& y 7 d-ic 
cfco^isffc-r^/c^cc, 7 0 o-cwiio^s^^i 
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[0 0 1 5 ] COJ:5fc&M@£if *>b. 0. 1 amfel 

mmoc osi 2 mm&zicMm?z>mmj>m< 
< & o > l s i * * :/<d#ss tffiTT 4. 

[0016] LW-ot, CoSi, Jg7 1 OffiJ&tt* 

osi, mi i<Dmmt&$>z>fiK c*ib:v-x/ku 10 

^>ftl«a6 8<Dgg3<tC oSi, 17 1 (DT«*^S^ 
[0 0 17]*©*ttil/t, CoSi«7O*0JSL 

©To^y^^a (s/u ^>»«6 i . y-bmme 

5 ) 4uca*4iHAU Mc^r^Mmtcj: DCoSi, 

mi i*#j*r*#feWB£s*irc>*. 

[00 18] c<D#ffiKj:*K IgBi/y n ^ 

ya>«w±ta3M3ftfcCo s i a R7i. -ra*>% 20 

V-X/KU^>l£»16 8±<OCoS i a 1 (DM 

wt4£A# < fiLks ^ti pjfiBr *s. 
COO 1 9] i*>o%*s&» #IW»^«sskJ:*i 
«, c<D«D#tt«. »MW#*rftT*# y^y^ 

CoCoSi, «7 lBW»*jBCSCi**«iHLTC» 
[0020] Bl Ott, *WJJ!#«Wt ofcC oSi 2 

$"T, Co S iR7 0*T?J&JSSLfcMO 30 

rc o s i , mi i zmm-rz. m*xMMtziiMiai* 
if otc osi, K7 i <DjB«£#fc££tf *>-r < u a 

/c 

[002 1 ] «*(D*£©*r*fttt* *Sfl5/ 'J3>*6ft 

[002 2101 0C0S^^^©^¥6«±iH»*ffl^^^ 
>±a>Co94U9lM FO^-Fffiffi (Q/D) . Bt 

Sfe»l^^->0!>(id (lira) aMH< tt&Kotir. 

teor t 2/- h «ts*5±»bt: u * 5 * 9 :/#*9ln]T 5 
c co«!S**KiPbfc*9^ , tt. CoSi 
, «*W»«cj:i3Wf«ote^v^r*i. so 
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u^>t£iUB±©cos i t bi. -ra:t>fe«s»^yn> 

u*u y-F««±. -r&*>%*yf ys> 
*»e>tt-sBStt^"*->±<DCos l, e#*»iR-rs*? 

[0 02 5] -rfctofc, *»«#»©S8IMS»*6, fit 
*/ F U -f >ttlJ» (*l*»^y=»» ±«:»*L*:C 

osi, ■oMMttu:n±r»&#, y-F«« (*y 

j/ya» ±K»5/&bfcC oSi, H<DBtl»tt«r6)±r 

^r, hmffi±oc osi, ito^tfNW&tts 

[0 0 2 6] 3 6<c v ±IB*ffiecttWT©J:9 35cnHti 

CoSi, «tpfflv-x/KU-/>««IBi©lfBBK: 
ttS4ti£A3ti&»£. CoSi 2 B<hpgav-*/F 

[0027] ±gB3>£* FfitnOJtttUiMOSFET 

OSFETT4fmr*C±#H»C&5. #P 

> *^t? p §2* y > y =j > jh*» 6 a z> v ssccg* 

[0 02 8] ^>"C, 09(c) 0I« 4C*jHt . ^ 

*ft$i<Dr£tt{t£ 1 0 0 0 "C, 1 0f^S<DJ»teSrtT"> 
[o o 2 9 ] coo<fc^ccs^ai3 ; &a<*r€>ss«, X 

^ ^ f - > */ 3 >t£tS(^ 6 6 ©SMS^fbtt b cc h S<D 

^>Va>tt»fB6 6©«^aiS*5 0-3 OnmKT 
[0030] x^X7*>^3>}£ti@6 6©S^ai3* 

a> i/ . i»ixgi: 9 o o °c. io »fiffia r{g®{t l 

F«ffi6 5*V-*/FU^>i£t»6 8 
[0 0 3 1 ] ±fB^*«^(DrStt{t^CD<g;T^, 
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osm+z&f&L m-isv^>&&-t 

CCMtfUTffMT&nMCDMOS F E T^BCte^r , 

[ o o 3 2 3 m i i ±Mmm&zm&?z>c tzm 
mcmmz wcmo sfe TOD$^:fr&£^-rxiira 

[003 3] 011 (a) (C^-TcfcOtC, pM<D 

ms2 *m$>&&&T& o , yctc y >3¥<d n s^t**^* 
>f * >*&Ai£cc j: d > y ^ >s« 8 i (D&mcn 

[0034] Wcm 11(b) tc^Ti: 5 fc. 8*^ftX 
[0035 ] JKCCH 11(c) CC7jrrj:5K:. sac-r 

[003 6] 3CCCISIH ( c ) KSVT J: HHS 

cc <fc oTtx^ii^c^. iooo°a io ®m8.oy&M 

m&Vi*) C£&cJ:«X pM<DV~X/FU^>fc£tWf 8 
8£Jfr£T£o 

[00 3 7] C<E><b£ k V-*/FW>*£ifcJI8 8(D 
54iCC^A3n/cp^$6^M^*>vSt4^L, Mi 

[0038] wcm ii(d) cc^tj:^cc. vm 
^o^ v laftKD^y^'Y KS»iic<j:o, y-Mt@8 5 

k\J:tfV-;*/K W>3EfWP8 8<D3t®&CCo S i , 

[0 03 9] JU*ffKCkt, 3-ffi&CJ5? 1 5 n mffgCDC 
oM (*0?n) 9*£iiU 5 0 0U 

3 0 &m&<Dm%mt<c j: g o s i is i^m^) 

C>r5^j£<DCoM£x **>yfifc£U ^<£>f£7 5 0 

*C, 3 0#ggOMi(Cj:^ C o S i o S i 2 50 
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[0 04 0] Wtmi 1(e) fc^TJ^K:, 

ffli^ty- nwjig*fe^® 8 7 ^ristRWtcx 9 ^> 

^M^^LrWt>'H3^tDp^*«^JE^*^ 

*>&A&cc<fc ortr ^i£A,^ 9 0 0-c, io#sa 
K®9 0^»5RS;-r6o 

[0041] nnffltus 

8&C*tT*:3>#* h*R»i*««SU MOSFET 

[0042] c<D£*>tj;m3£yimc£ti\^ mQzmi* 

^ 3 >&««9 0£^T*££<£^Cft*K <*e>CC^$6 
^OrSttft^oiST^, -f^>aAtcJ:&*S^PSOlpl 

[0 04 3] LfrLK&h. C<Dm<DW&1jm*, «T 

[0044] ±RIHfc»tt'Ctt* CoSi, mSQOB 

*ff5©-c, x^x^>^a>J£ifcJt9 0 tpo^lfrtao 
r^ktf>/c#>CD9 0 0 °C, 1 0fJ?ea<Oj»«iffl*s. C o 
Si, M8 9CC^Orfc»0^SC<»:tC^^ o 
[00451B12IS. Hll iC^nO/cMO SFE T<D 

[0046]I312 (a) «*^fig«±CC^^- sr 
Coll 0 0^*ifBLxfc«T-^U k 012 (b) ^5 

0 0 °C. 3 0 #IUKcD®B$raO^©MCCct 0 C o IS 1 0 
0<bV^X/KU>f>^ll8 8<b*JSfC3^, CoS 

1 HI 1 0 1 mZBf&Utcmtt^LX^Z. 
[00471012 ( c ) te. *EJ£<DC o m*feM£ 

7 5 0"C, 3 0&mm<DM9imttC£*)Co s 
ilil 0 lm^n^Hf&fiCiCDCoV^^ fjh-c 
^CoSi, Ml 0 1 d&C^t3i±/c«^*^0Tl> 
-So CoSi, ilOldlJ, Bli(c) cc^-r <fc 5 ic 

[0 04 8 1 012 (d) 0^O^CC^-hfflail^ 
»M*x^^>yi»*0- W3R©>f*>aA*J«t:CX9 0 
0-C, 1 0#cDSB#racDl^«Qiffl(cJ:i9y-x/FU^> 
ffitfc^8 8£ff*f£L/c^*^LTC>£o |H|0 (d) iC 
^"T<fc^tc. y-x/FU^>}£tia8 8^BCc^- 
filtC^JS^nn^cC o S i a Ml 0 1 dtt. CoSi 

a jsain±^n/c^wcfe5o -r^t>^, cosi 2 
SSI 0 1 d<DMmwmcz> 0 

[0 04 9] CCDct^^CoS i a Ml 0 1 d(D<gSI# 

^-htsts^fiM-r^awcjf^o/cCos no 



C6) 

9 

tfft<ft£<hl>5|81iSrt^USo 
[0050] COfflMltCttLX. mi 3GC*Vr<fc5ftS2i 

[0 05 1 ] C<D«iiXfir«, H 1 3 ( a ) (C 

KlOO^tSU, &&C0 13 (b) iCTnTcfc^tC, 5 
0 0U 3 0«?gK(DSB$HcD^MffitCctorCo8il 

00 ±V-X/KU^>«;ffcJf 8 8<h£ra£3i*, Co 10 
SillOl mfMU ^(Dffc^JoOC oi?:igB! 

cc*-c5i, 01 2(iC^Ltcmmjimtm 

[0 05 2] yctCH 13(c) CC^rT J: 5 CC, C o S i 
11 0 1 mBTK:*tL,T, <N\ ZtclZN 

1 0 2*&f&TZ> 0 

[0 05 3] ;XK0 13(d) KlTfrr J: 5 CC, 750 

3 0#eS(D^B$P^CD^®^f l\ CoSill 20 
0 lm£^ft<fc9fclEietaOCoS i 2 1101 d&£^ 
{bSit*. COi^r, g«ityt^*>&A3ft/<:^SII 
C o S i 11 0 1 m^e>C oSi, 110 1 

noi d(Dmm*5<kim^^?m^mviL. -e<a*s 
^<b i o 3 mmztiz* 

[0 05 4] COiMCC oSi, 1101 dCDggfite 
<fc^*SS«k9ftcil5i8KS3R®« 1 0 3 imttr Z>W&. 
ffiftff£3R<BftR l 0 3 ICjz otC o S i , 11 0 1 d tp 
<D^ /<* b JRT-i V -X/FU-f >ffitW 8 8 tpOf 30 
n > J5FF- i OffiafflftftqW 3 ft £ 0 

[0055] <Z<Dtctb. 9 0 0 °C. 1 0»affi©®WplH 
(Df&fl&mi'rt-yXb, 012 (d) &tinL/cJ:5ftC o 

Si, 1101 d(DSI«gC0(c< <ftD> 013 

[0 05 6] c©J:5ftMXB*JIK>*C£fcJ:*K 
y-VFU-f>tEIRi8 8±r0CoS i, 110 1 

*c««T«c»W«i-* J: 5ttWia***. 40 

[o o 5 7 ] m i 3tc^u/cS3iixff (tnitM k^p 
-trx) icfctucos i, H<oxewffiia«. y-*/ 

Dtxt«y- hmffi±CcfeC oSi, K*as»^w 
Ky&ftRSft*. 

[005 8]114(t 01 l(cSU/cMOSFET(D 

H&^r&tcHi 3©«axa**fflbfc»*©, col 

ttfLxeiTroiyj©* y- h««©«^*7frrxii*rffif 
0-c**. 50 
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[00591014 ( a ) OH 1 3 (a) (Cfct&LfcH 

r&o. (*ys/y=i>il) 8 5±«c^<9 

^tCoIl 0 0 ^UcS^^ltl^, 
[OO6O]014 (b)M13 (b) tc»j£LfcBI 

5oou 3 0#es<D^»*racD}»«ra(cj: 

0, Coll 00iy-MSl 0 5.i«rS(BttS-tt. 
C o S i 1 1 0 1 m*J&3E0fc». *KJfc<DC oBt*tt 

[006 1 1014 (c)M13 (c) tCfcfefcLfcBI 

r**K cos ill o l mfiTicfcror, 
asRia^aAB i o 2 ^Mi/c^^*otc^ 

[00621014 ( d ) «H 13(d) CC*fj£O/c0 

r * 0 . 7 5 0 -a 30 ®m&<om$vs<Dmtm<tc& 

9, Co S ill 0 lm*CoS ill 0 1 dK4E£S 
<b<t*>&c. ffiAffiHIHM 1 0 3 ZBf£lstcm-Z^L 

-cos. 

[0 06 3] CCD<b^, y-h^©8 5*KftA3ftfc 

±E«Ma«CCJ:0. *"ry-hs®8 5-c 

3(d) KSlfcpSV-VFI/-f >H£tfcfi8 8±<D 

JSSStlftctttH bTT*fciffiftfta*«« 103^ c 

oS ill 0 lm*>&Co Si, 11 0 1 d^O^t* 

HSi, -to>tt»ior±Blsa«W«:?9or. Cos 
i a 110 1 d<D«J»J&HB< ft*. 
[0 064 ] COi^ft^^fWJCl^T&m^C o S i 1 
1 0 1 d*s#fiS3ft*4fc. «AWJIStt**iai±0«lft*«» 
A^n/ciltt, CoS i 2 110 1 dQV-HfiCi 
ttS L < * & COIH»MBC *. 

[0065] ±iaras«, jpaataoc osi, 110 

Ritcft*. <pj&fte>, c©«fc5ft»tfM>»^ CoS 
i 2 ll Oldiy- h!i8 5T*S^';^^>B 

0^-T< ft*. -e<D*S«, CoSi, 110 1 d<DJgSE 
*s J:MBa«t#«:»rffl UfciSigKg3S«i« 10 3 Ccj:* 

or, hmffi_hoco s i a h«ta*fi< 

[006 6] 

0, «*<DCoSi, mW'JV-J K^O-feX*ffll»fc 

(Rtt^riBIB^ftotCoS i a lCC**{Sffitn:{t 
<D j»**s+»«c » 6 ft ft c I > 9 MH^* o /Co 

[0067] *ftw<D&mz> ±iase*co«a^rttJ: 0 



&m&<DMmjim£m&-rzc tec**. 

[006 8] 

[0 06 9] -T&*><3. ±fBBN£3iJ£-r-5/c#>CC. * 

^w-ci*. mtt^'^ 1 ; 3>y- KDMOS F 7>y 

* >SAtt«: «t <o mmm<D&mi-M<D7c%ki:&A 10 
[0070] ^m<Dmm<DmBvmmti> J; sk. ±ta 

-/j/'Jim FJ&©»&tt£$&m& ; jcc[6]±-cs* > -e©^ 

iL"CS£3|5«»:>5tCo S i , |gJCj:S<atStn{t©3Wi£ 

[0 07 1 ] *:^-c«. fljLlfiKyS/!l3>^ 

- F©MOS l-5>yxj!(t)C 0 IF 'JIM K^O-feXtC 20 

-T-SbW:. ^*>&AK<fc9v-*/FlM>&tWitp 

(c^ A&tcaxv •> A^axi/. -e<Df^p^;p f 

*y->'J1M FJg5£ff£l?S;U 3 6(C^a{cJ;0 3^-JU 
F*^i"JlM FIJ^<£9ffiffiK©3^uF2'^>'J1f- 

-r Fjigtcg**. 

[007 2] ^(DHifi(D0.®-Cg^-r^ <fc ±te 

©in*. v-x/F w^tttWf^cc^i^ASfctt 

#'J 'JA^AtSCit?, 3i 'tit- F ^-f >"J 1M Fig 
iV-X/KU^>t£t5(@i©fffl©3>^ ; 5' Ft£!n©ig 30 
JJtFfe*3< C<bJi<> 3A-jt-h^^->yt^ FJ8©W$l1£ 

i, K«c£S©egta<t©^m£fS»-eS£<l:5K:ft£. 

[0 07 33 «*.t;M*'Ji"J3> / / 
-hOMOS h^>yx*©c of- vim K^"o-fe^«c 
*ji>r. n/tJUFSMfj-tM F)8©THre&£v-* 
/ F IM >iSf»H*sJ:0'y- F^6* fc^a!>g35*jgA 
O-C. n/t^F^^'JiM Fl8©il8g£l%±-f 
tC. StfttSCCJ:i3=i^VUh*>">';-9--Y FJgfc^-'-Ol'F 
#^>"J1M FM(c£*.&tt«:. ^As»AJh5y- 40 

[0074] wmmmnjmnvmt^ ± 5 k. ±ta 

©*p#. ^#&A3ft*y- Fm@©tf'J*>'Jri>a> 

•;=i>©i(as«iw«:«fa-r'S<!:^ i 5^m*«^<j&»3. g 

JS ; 5:^»AT■SCi«CJ:i^f6n•5=l>'■!J^^^-^^ , ;•9■-^ , 

Fis©«§^W)$i|i?©?i50**+^ccf#5 c i #-car . -e© 
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[007 5] *ma<DffiWltj:ibmcZ:<DQk<Dmtftt%iiSl 
[0076] 

[0077] (nt i ommxm) m 1 ». xmnom 1 
©*«feBssfc^^Mo s f e ToM&imzffifxmm 
mm-c*>z>. 

[007 8] t-T, 01(a) (C^i^tC. nilfi 
H,ix"J=»>S<£ (fe(T\ ^tc^'jn^SffitC^. ) 1 
©HffitC F^Mx^^iCfcO F U>^£0l£U C 
© F U>^WtC S T I ©fcJ6©*^^lfilS®2 

wc^^i»*as)g2^j;f)j»S3n/c^ 
>;3>ifii ©«^-^fiS«u^*3 tcps© 1 )* )^mm 3 

[007 9 ] *^WCC4a^r. #Mt««)tfW 

&s«*-c©**§s-c & < . m * « * A^(c J; o m 
a,xffi (ts^RS) ^a^x^^-cts^^©-rn 

(c*H/-c©ta?pfW^^B*-c©^Sr*)&. mtf. > 
3 >S|g l (cjfcjfcL/cV -X/ F U W ttiWS 

[0080] ^T-^8t!ffiittM2 'J a >^tra*/cii 
S i <Dm&&&®. (*^3 p pm/K) (CiSl^S i NOi 

mfftmm&m 2 <t Lxommm^mutc^ f u > 

[0 08 1 ]^CtcSl (b) ICm-jrjmt, V- Ftfi^t 
B4*Ml/c'4 -€-©±{CT> F-^OJK'Ji'ya^ 

^4 «. ffUtf/fti* 2-lOn mgEI[©^fcl^*fc« 

t4ftt,>. cntciO. y"Fm€i5TM©ftgC«c*Jlt 

[00 8 2] ^(C|U0 (b) tC^-TJ:^«:. WAJiffiS 
©-Zt^AiMiCfc-oT. n§?©SII,>V-*/F 

-5„ CC-CB, -< + >aA{Cj;tHltm©^A*tf-5yc 

A*?fn>t4>M(,>o ±t^«aa«. ?tj:t>*>wm&mm. 

6<]«CrStt^-rS/c«)©^l!ia«, Pl^.lil 0 0*C/s e 
c JW±©^SjESr^aoitg^ RTAtCj:^. 800- 
9 0 0X1, 3 0#«T©&&&T*-5. 
[0 08 3]^tciai (c ) CC7rrrj:-5CC. ±ffi«c^"; 
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[0 0 8 4 ] #&c[3]0 (c ) iC7jrfJ:MC> :>yn>g 

< t it 7 *5 ct » y - v n s 5 * v * tc l x m * « vtm o 

*Y*>&A£tT^ ^it^tflOO'C/sectli 

©ffiBas-c^a^rtettRTAifflc^t:. 8 00-90 
o°cr3 omxrvtfotim&ftsctx. x^^f*>^ 10 

8^^-T^o C©i^ k V-X/FM >fi£flftlS8 CD 
[008 5] »CC»»B«9f*fflC^ v -X/ F u 4 >4t 

tfc®8*$<j:tfy- hmS5oaMcc^??urc^s^ 

Ufcf£, Bll (d) CCt^TJ:^CC, £ffi&Cjf£3 10-2 
OnmgSOCo«9^li1*^o C<D<t£> Co§9 20 

co±ccs6cct im<D^v^^mm^M7tx^^m 

&<Df&mmx. t i^#coM9*£&ffcGti&3c 
i*n^-5/cCo)g9i^ U s >s« i tonmcois 

V ^ >KftM£ Stc OX < tiZtc&>X$>2> 0 
[0 08 6] &K01 (e ) tC7|VrJ:9K:. «Atf^> 
^T^-;biC^S5 0 OX^cD^JI^rtf ^C<hr, 
y-VFU-f >fi£IWI 8 *s J; ?>*y- F mffi 5 OftM £ 
CoI9 C o S i M l 0 

t5o 30 

[0 08 7 ] ±&f&&mzmm'%miixtpx'rt *>m&. c 

»cc*hr £ /< y T M£*fflS l> X fefil 
[0 08 8 ] »K*^»WBI»gl2 * <feCf 'J n >»fc 

M7±<dc onotteaat-tt-rccc oMotK®-cgs~>fcg 

*i«t4©-C. Cti60*Sl£©CoB9*«8BJijftBl 

[0 08 9] ( e ) tCSVi'J: 5tc. CoSil 40 

1 0*JC^S*/c(i+-b-/>*-Y^>aAU"C^6, 0 
1(f) Cc5Vr<fc9 0C. Wi«7>^7--WJ:S8 
0 0T*IK<D&^3£fT^T, CoSiKlO^nj: 
0 tffiiSStSOC o S i a 111 it, y-* 

/FU-f 8 *$ cfctf**- F1S10 CD±SP(CC o 

si, mi iifimEX&mtcBtiiStixti:&v»#4 r 
mc zumzmx dra m*©jii*o*»#^< 4 * w 50 



2001-352058 
14 

[009 0] C Ct, C o S i , Ml 1 (C&ZZtctiXD 
JlWaffl(DStCC % Co S iRl 0 4ncR*Sfctt*-fe>'> 

ffi <#y^y roB) 1 o±cdco s i, 111 <om& 

[009 1 1 02^ *»W#*Wt->/cC o S i M* 
(c^ifctt+ty >4iAlfc«^OC o S i , MO 

[0 09 2] H2te<fcOTSI10*>6. fi£*<D-f:t>&A 

[0 09 3] */c, H3K:7ft"r<fc5K:* +*fe^>CD-f + 

4tf^i. 3 6CC«j||3&««i«ISti*C4t3W«a3tifc. 
[0 0 94] C<D±£<D^*>&A&fNi, g^^^JO 

+-b^>*fc«KJR©«ffi©b:-^3»co s \mtrm 

Mt^0)C o S i EttHCtti <fc 5 tC-T 6 C <?: ll^ 
[009 5] *CDfflftB. 3^>CC^C^{4S(C, rtt*>% 

±8a»ffiis«*6iii*ifc«igw>* y > y 3 >m*(c+hz 
(t, gittioiwsn^^ cos i, Kt^y^y 

[0 09 6] 3 6CC*»9i«9©«B«K:J:*ia. _hl2f 
-^aS«^*fe^>cD^CC« 1 x 1 0 14 cm 1 
WROW^CCttl x 1 0 ls cm a VUtXfrZCtfimt 

[ 0 0 9 7 ] £ tt % F-XJBi, iS*^ffllSlJt^ €>SiS 
RtcBA4Ci*«*0C^ Ctlt F-X»0»fflir« 

^r**o *»W(c«, lxiOVcm 1 feLh5x ls 
/cm' OTWflKL/l*. 
[0098] CCt(t CoSi, m<Dffi1&&<Dfa±<D 

isyM>m<Dmmiw<D4*>&A*ft-?xi>&^o c© 

iSS«lX10 ,4 cm 2 tl±, 7>^>. >T>^^A 
©»*L^t-^»ffl«l x 1 0 15 cm 1 «Jir*^„ 
[0 099] ±ai/c J: ^ ec**»»»«c J:titf , C o 
Si, MOW^14^^±-C*. C(DCi(t SSiMOS 
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f e T<Dmmzf p -fe * *mw& & tc#><o e e&s* *#a s 

[0100] (m2(DHSfiJf^) H4B. *2fcBfl©£ff2 
COH^SSCC^SMO S F E T(D8^:fr&£^TX*iWf 
BH^fc&o ft**, 01 <tm^&8lWc«Hl i[^J— 

1 (DSIM^i^ft C o S i M&C o S i 10 

>&axh^t ^ c <t k& 

[oioi] *r. m i <Dmf&mm-e$&wi,tc (h i 

(a) - (e) ) ^^CDXfl, i^CoS ifetl 0 

[0102] yctcH4 (a) &c*rr<fcMc t gfll O^Jfe 
»«iH«6C. *J5l£<DC oSillO $:iit^ 0 

[0 10 3]#tcH4 (b) KiTjVrJ;^ mX-l*?> 
-7T~-)i><<c£Z>8 o o-c^Igo^ffilM^tf^cir, 
CoSiilO J; 0 &{g«f/i<DC oSi.Rll 20 

(caytfcift. cos i 2 mi i4uc*-fey 

It ';if>f K*gj§CDMOSF ET^T^o »£<£>^P 

[0104] CCC, CoSillO^CoSi, Ml 

1 CC^fc»tC. C o S i , m 1 1 *CC+-b^>^2gA 30 

y n >M) 1 0±COC o S i , Mil <DiJi&14*ft±-C 
t^Xff(7)|»©^#^X|i(C^^^C oSi, Ml 

, mi \ic£Zi/-bm&<Di&mMm*+wcmbtiz> 

[0105] H5tt, *HBMfWo/c. CoSi 2 
ALft^»^)C oSi, K©B«»tt<D*Slte**^^ 40 

h-c&£„ mmfii&z* ^$m<Dmx&c o s i a m<o 
timmcft o/cci^t, hi oflswLfeiatSf 

[0 1 o 6 ] H5(c?jV$\fc5K:, «o-f^>iiA*u 
>&Alt*st>TW:, l^tatc^-rct^ic, 3 6tcfiK4fc 

C±*JJMIS*lfc. 50 
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[0107] ccr>i*o^*>aA^fr«, ass*i°j© 
■fe y >(D?agcD e-* #rar z> t mm* <t o s n 

CoSi, II<t#y^y ^>M<bCDWfflCPP>£ 

[0108]i/c, F-Xfttt. «Rt»«lr* £S<£ 
Rg&C@ab&C<t#SI£U>o Ctlt> K-xiotwirc« 

JbT**. *fl«WCB\ UlOVcm 2 Kth5x is 
/era 2 KT#a*l/^. 
[0109] C Ct?tt, CoSi, m<DWt&&<D$l±V> 
tc&tc^ +-fey>(D^^>aA?rtfo/c^. *y:/h 

[oiio] (^3<o*»»ffi) wasufcj:^ se* 

ac^t^ffljHGXBscc, C o S i a liV-VFl/^ 
[oiii] tt. ±iBnoa>MH*jj|«t? 

^^P^t *JU32<£)M OS F E T<DiJJg^r*CCOl^ . 
H6*ffllr»TSftlB"r&. ft*5. HI i*tJ£"rS3P»tc« 

hi ±ra-ra#*f*i>r*»>. BHttBMB«aw-r*. 

/c/cl t « p ^ t ^;H0M O S F E T 

[0112] if, f 1 ©*ot»Mrc»iHUfcH 1 
(a) - (b) <DXg£tf5o ^CH6 (a) lC9jk~?£ 

[oi 13] c©a». jawKo^p-fe^irat-cAD, 

H6 (b) Cc^-rCo«5<D*aiXS. H6 (c) fcin 

•rcosiii o©»jau:e. as (d) cc^-rcos 
i a n i i^<o^jftxs^3K<o sas(D^PH2^r«, 

li^Mr, fftt>%fle**tttttCoSi, M(d«r# 
lac ^xg^igr d RAMmymm&mto**'* 

[0 1 1 4] H6 (a) CDXfitC4dCiT, v^W^t 
L,r^D><Df&(c^>^^AtaAL//dl*(i, 
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Wivmrntttzy-htm (xvisv^yB) 5_boc 

0 S i 2 m 1 1 OWS&t££fa±-C£, *>-3C oSi, i 

1 1 <tv-*/FU^>l£fttI8 <t<DWM<Dn>2* b 

coils] mat, *&w%mm~otccos i t m 

m*)X$>Z> 0 CoS imi O^tMUcMOS 

s^rtf ^T±ia^*t^ft<Di>tf4<DC o s i m 1 0£C o 10 

S i, Bl 1K3!*.£ 0 m^XMMtef&!&mZft~oXC 
[0 116] &m<D&$L<Dmmte. ttlft*-/'ja>^& 

^^^raj^LTipfisu/c 20 
[0117] mi(o^^^v<Dmm^±^wm^^-^ 

rcosi, <D&m*+ft<<tmM~ezz>c L&ftfrZ. 

[0118] 2 bt£*mi%m<DW3Ztc£ti^ 4Zs%> 

$6(c»*o<«i x i o i6 /cm a tLtKias-r* c 

<b(cj:^ CoSi, JS(DS*^J:0^^c}cp$i]-c* 

sc£«wi.Lfc. 30 

[0 119] ^>y^AO^ + >aAO}3l$^tD?tJg 

[0120] cc-c, ftwrnmomzttc^tiw. <t>i* 

^^f4gicbr<>, CoSi, M<t#yt"Jn>^<J: 

[0121] W±Mi^/c<fc^(C*^^J<D^£?:ffll^ 
=3>^^hffictn<Dif»n^<C<h^<. CoSi 

, mi KDMrnzmm-ezz* $6ic, ^mmmi&o^ 

m*m^Z>£, CoSillOKoSi, Ml ltpCC 

<W«&^ C o cc J: &3:J3«jfe(D fUJ®Wfcfc £ o ^<E>*£ 
a, ^^;l/<D^W«1MSi^^ffeS^ a D<h^*>aA^ 

[0122] *HJ6^@-C«^>^^A^ffll^c 50 
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[0 12 3] Sfc, ^OfcJBBTtt. g»^»J^'J3 

to i 24] (»4(D^feE«) msu. *$m<Dm4 

(D^MSSiC^SMO S F E T<ommiT&Z^JM«i 
ffija-C*^o i8(t Hi l{C*lfcMOSFET<DS 

7^TX|l»rffiia-C$>€> 0 CCTO, ±!eMOSFET# 
[0125] g-T, 138 (a) JC*-r<fc^CC, pI$S 

i±cc. lai i-citt?fli/^ai|5]filK:, 

22, bnmtux<Dpm<D7F')ts*)a>m2 3* 

Bf&L?c&. 15keV, 5X 1 O^m^ggO^ftt 

^v^>jg2 3oaB (£*&a«ra> «mmmi:lt. 

^M^y n>^2 4Cc^(b<*-i±&o cctit IMISt 

[0126] #C«:H8 (b) CC^-Ti^CC, ±BCCC o 

ho 

[0 1 2 7 ] WcmS (c) tC^-Ti:^^, 5 0 0'C, 
3 0#g@[O^B$racD^«ill^tf C^C o^2 5 <h^M 
>"j3>^2 4<t*SJC3^. ^ H S>";3>I2 4© 
^ffi&CC oSi!26 £ff2f&T*o C<D». iI?£<Wj 
tM K^P-te^ilSJlfCC, ^KJtWC ojjg (^13^) * 

^ /c mm t mmi b*m* t ou^mtc £ o r x 

[0128] WC08 (d) CC*-r<fc^(C, C o S i B 
2 6*/!* L Xttikm is ^ >K 2 4 * lC<gM (N 
* $fc«N 2 ^) ^r^^^Aacc^oTfT^ji^, Co 
Sijg26 <DiETO^^S® ^> 'J3>12 4 F*J CCSiTgg(D 
^JM : faAH2 7*JfMT^o C(Di^r, ^^^> 
©«AStt&««*«, 08 (a)©Ig^>'Ja>^ 
^ >SA CC J: o T O 'J^>l24*i^ 

^cfc^tc-r^o cent ii^>^«ALtt is 

IK 
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[0 1 2 9 ] ,Xlcm8 (e) fc*n-rj;MC. 7 5 0X, 
3 0mMS.(Om^TS<om!M'km>C o S i Jg2 6 3r-€- 
ft<fc 9 &&i6ta©C o S i , H2 8(c3!{b3ttS. £© 

£ * . &A s titcmmm^t. m i 4 -ci&gj Ltcw&& 
mt &mt£ *). # y ^ y =* >b 2 3 (om^&mcmi-r 

■2>C<trt*TS testable, CoS i, jg2 8©JgS|55C© 

[0130] L/cA^-C. HI 4-Cia^L/cft*irfti<!: 
{Jlt^C *3 . CoSi, 182 8 (D^i^— fiSS=&fHl*ljr* C 
<t*5r*. *oC oSi, 12 8©if&rt£&[fi]±r#S 10 

CoSi, &2 8tcj;Ste*gtntt©3yK*+#K:i§-& c 

[0131] ***fi^9S-Cl*. V- htifiSi LT©# 'J 
3>I2 3±"C©C oSi i ®2 8©0fiK«:ot,>T 
Ui^L/cAl. |gJB#«:CoS i, fe*WM?Z>. P§S©V 
Fu-f >&lfca±-Cfc. B 1 3 fc^bfcfifcfcSflS 

tmmvnML&'iWhtiztcibic. cosi, m^mmn 

[0132] */c. #sHSfeff?!?§t*. nf+*J»MO 20 
[0133] g/c, #fU!fe^Sg-et;t. 4fJi"J3>I2 

Cft£©-f :*>©*§£. v^^^rffl^-rtC^rtf. 4> 
£-3 A,. #g^*ft{*v;*££fl§l,>-CjItWJK:frfci^ 

30 

[0 134] iJi'JV 1 ^ >JS2 3 ©^©^HlfftJCffl 
C»-5ffe©-f *>£L-Ct*. pft^S!©MOSFET 

-rtl>Ytn;Z>7m<D4*y. n^ + S-il-^MOSF 
ET©tg£. U >-*>flt3R. 7>*-*>3?©F->-!>F<!: 

toi35] &tc. xmam-ct*. **- vmmt Lt 

©sf«ys/y 3>J&2 3©*tffi©#ilHft*. 08 (a) 
tc^l/teJc^lc. C oi2 5©x><* ^fiSttmCctf-p-C 40 
H8 (b) ICtJW-SC o^2 5©^/-? $Ji5fjS 
18 (c) KfeW5 5 OO'C, 3 0&'©fcsB#lffl© 

mmmc £ o o s i j®2 i *B!&Ltcm.'&. *fc»*i> 
K<t>bm& (d) l temfsmj-zj * >& A-r a 

[0136] ?C*J. ±t&Et0g&CClK££ft 

mm^m^tci)iso\m^m^-ci,^K 36«:y- 
h^iSBI©«*4£0t:. «t5fe*^«ffl^ft-r#/cs i o 
, J:*)«>ffi^R«* «3> t>*>«9>£ 1 ow 50 
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- k <bnf lift-CC>4»f*m*fiefBL.-C <>*(,». 

[oi3 7]ifc, ±extwfli-ci&. ±s*^y->y 

[0138] s 6tc. nssispg-c«^©s^?rjamo& 
ra^sfts^cfliSESfrtciJW-saa^tt^t) 

t*(cJ:9«*©26B;]jWfltfi3ftf#£. mMiM 
icffk 3 ft S ^tf^gftfr *>©«tl£gf*#fiiJI& 3 ft 
rfc. ^Hjcr)^m©«B-c^?>ftrt»safim3!i J ^6ft-s 
Jfi^jctt. cw^fiSS^HiI^Sft/c^^^itr 
«)ffl3ftf#£„ ^©fi. *^©gg£jiyttUftl,>ffiffl 

[0139] 

[»!«©»*] £Lt»IB03fl:«t5K:*«BBK«tfttf. ££ 
*©Cot'J*-f F^n-fe^CcH/*. CoSi, flgtcj; 

sigffifn{b©?aj*^iBC^Mo s f et *m*.tc¥-mt&& 
w<D$imijmzmn? » s £ 9 cc & s . 

[Hffl©1B*«cKM] 

[H 1 ] *fMH©il* 1 ©S«fCftSMO S F E T© 

[H2] CoS iS4i«c^S*fc«*-fe^>*^EALfc 
^©C oSi, ®©W^f±©^*£**^^ia 

[i3] cos ii«fK*-fe»t. mukztcitmmt 

ZmAL-tcm^OC oSi ! ^©K^tt©^^**^ 

[14] #2feBJJ©fff2©^ff^{C&SMOSFET© 

[15] CoSi, m<D]&f&mcffl& t Pt<C7L%i 

^. fciO'TC^^AL^^li^C oSi, ^©iSt^ 
14©SIKISm?:^-ra 
[16] *mi<Dm3<DmmB1&lZ{&z>MOSFET<D 

[H7] ^d>©*-Y^>aAL-r^fiKl/fcCo S i 
m. *J«feO'^P>£-C>y'i'A^-f*>ttAL/-Cff^L/ 

fccosi ^^ft-eftcw^ttoniMism^^-ria 

[i8] *^©m4©*]te^^SMOSFET© 

[19] se3fc©3y«;u h-y-y-y--/ K^p-fex*ffl^fcM 

O S F E T©WS^*7n-rX?S»r®0 
[010] ^-T^>*aALfcti^*i<}:0*ttALAj:C^ 

*B^-©v-x/Ku^>jEfiMB (m*$s^y3>) *iJ: 
©k^^^tb 

[Bl 1 ] tfefe©{fe© 3^1/ F-y-y F^P-b^Sffl 
l>fcMO S F E T©U{^ffi*^TXfi»i®0 
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